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Hejib padoTbi — npMMeHeHMe MeTOzia ziMHaMMnecKoro c})a30Boro nopTpeTa ana Mccne- 
^OBaHMa CTpyKTypHbix nepecTpoeK b coobmecTBax napa3MTOB pbi6. 3tot Mema no3BOJia- 
eT BbiHBMTb paBHOBecHbie coctohhmh m aHajiM3MpoBaTb noBezieHMe coodmecTBa b6jim3m m 
B^ajiM ot 3tmx coctohhmm. B KanecTBe npMMepa paccMOTpeHa ce30HHan cyxneccMH coo6- 
mecTB napa3MTOB rojibHHa pa3Horo B03pacTa M3 peK YjiHeKma m HoBbio. 

He3aBHCMMO ot Toro no hmcjichhoctm mjim bnoMacce aHajm3npoBajiM cooTHomeHne 
o6mjimh pa3JiHHHbix bm^ob b cooOmecTBe napa3MTOB rojibHHa, nojiyqeHHbie (J>a30Bbie 
nopTpeTbi OTpaxcaiOT mx ce30HHyio cyKueccnio. B paccMaTpnBaeMbix cooOmecTBax napa- 
3 mtob b Mae OTMeneH nponecc (J)opMMpoBaHMH, a b MiOHe ohm npMXOziHT b paBHOBecHoe 
COCTOHHMe C MaKCMMaJIbHbIM BM^OBblM pa3H006pa3MeM, MMHMMaJIbHOM CKOpOCTblO M3Me- 
HeHHH pa3H006pa3MH M 3HaHMTeJIbHOM HMCJieHHOCTbK) napa3MTOB. O^HaKO 3TO paBHOBeC- 
Hoe cocTOHHMe HeycTOMHMBO. MexcnonyjiHUMOHHbie cbh3m npMBO^HT k flajibHeiiiiiMM 
CTpyKTypHbiM nepecTpoMKaM, m b KOHue miojih—H anajie aBrycTa npM MMHMMajibHbix 3Ha- 
neHMHx 3 tmx noica3aTejieM cooOmecTBO npMxo^MT k HOBOMy paBHOBecHOMy coctohhmio. B 
^ajibHeiimeM b aBrycTe—ceHTHOpe, Korzia xo3hmh 3acejineTCH hobom reHepaijMeM napa3M- 
TOB, COObmeCTBO BblXO^MT M3 paBHOBeCHOTO COCTOHHMH. 

B OTJiMHMe ot coodmecTB napa3MTOB xo3HMHa B03pacTa 1+—3+ cooOmecTBO rojibHHa 
0+ HaHMHaeT (J>opMMpoBaTbCH b Miojie. HraeKc pa3HOo6pa3MH Taxoro cooOmecTBa HMHce. 


3autHTHbie peaKUHH opraHH3Ma xo3HMHa 6ojiee BbipanceHbi b momcht 3apance- 
hhh h pocTa napa3HTa, t. e. Torzia, Korzia HMCJieHHOCTb reMHnonyjiHUHH HHBa- 
ZieHTOB MaKCHMajibHa (MeuiKO m zip., 1991). 3to nepHozi cmchh reHepauHM na- 
pa3HTOB, Bbi3biBaiomeM nepecTpoiiKy bhzioboh CTpyKTypbi hx eoo6mecTBa. B sto 
B peMH ocyuiecTBjmeTCH HaM6ojibuiMH otxozi pbi6bi. B cpeziHeM noTepH pbi6bi ot 
3a6ojieBaHHM ziocTHraiOT 15—18 %, a npn BcnbmiKax 3nH300THH — 30—80 % 
(CMHpHOBa h zip., 2005). CMeHa reHepaunii napa3HTOB m CTa6HjiH3auHH hhtch- 
chbhoctm 3apa>KeHHH MMM xo3HMHa npoxoziMT 3 a onpeziejieHHoe BpeMH nyTeM 
nocjieziOBaTejibHbix npeo6pa30BaHHH, t. e. peaKUHH coo6uiecTBa napa3HTOB b 
3Ha4HTejibHOM Mepe o6yejiOBJieHa ero HHepuHOHHOCTbio (Pombhobckhm h zip., 
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1975). llocjie^Hee no3BOJineT othccth coo6mecTBo napa3HTOB k cjioxchmm ruhr - 
MHHecKHM CHCTeMaM (Ahtomohob, 1977). 

OtfHH H3 3$$eKTHBHbIX MCTO^OB aHaJIH3a ^HHaMHHeCKOH CHCTCMbl COCTOHT B 

nojiyneHHH ee «$a30Boro nopTpeTa» (BojibKeHiirreHH, 1981). Oh rrqt bo3moxc- 
HOCTb BbIHBHTb paBHOBeCHbie (CTaiJHOHapHbie) COCTOHHHH CHCTCMbl H XapaKTep 

ee ^HHaMHKH npn otkjiohchhh ot hhx. IIojx CTaunoHapHbiM coctohhhcm iiohh- 
MaeTCH cocTOHHHe c HyjieBOH CKopocTbio H3MeHeHHH napaMeTpa, t. e. oto cocto- 
HHHe 4)yHKU,HOHHpOBaHHH C 006 meCTBa, npH KOTOpOM npoijeccbl BOCnpOH3BO,aCT- 
Ba (3acejieHHH xo3HHHa) h cmcpthocth Bxomnimx b Hero nonyjinijHH Haxo^HTCH 
B OTHOCHTeJIbHOM ^HHaMHHCCKOM paBHOBCCHH, CTa6HJIH3HpyiOTCH OTHOCHTCJIb- 
Hoe o6hjihc bh^ob h HHTerpanbHbie HH^eKCbi CTpyKTypbi (TepemeHKo, 2005). 

Uejib pa6o™ — H3yneHHe bo3moxhoctch MeTO,aa (J)a30Bbix nopTpeTOB rjik 
Hccjie,aoBaHHH CTpyKTypHbix nepecTpoeK b coo6mecTBax napa3HTOB pbi6. 


MATEPHAJI H METO^HKA 

MaTepHajiOM rjik aHajiH3a nocjiyxnjia co6cTBeHHan HH^opMaijHH no BH,ao- 
BOMy cocTaBy h KOJinnecTBeHHOMy coothoihchhio bhaob b coo6mecTBax napa3H- 
tob rojibHHa H3 p. HoBbio (npHTOK p. Bbinenibi — 6acceHH cpe^Hero TeneHHH 
p. C. ^BHHa) h p. YjiqeKina (npHTOK p. JleTKa — OacceiiH BepxHero TeneHHH 
p. C. flBHHa), HeejieaoBaHHbix cooTBeTCTBeHHo b 1998 h 2003 rr. 

/],jih aHajiH3a cooOmecTBa napa3HTOB pbi6 Hcnojib30BaHbi rojim bh^ob no 6ho- 
Macce h MHCjiy oco6en. Bo Bcex cjiynanx pacneT HanaT c 1-ro Man. 

Rj ih nocTpoeHHH ^a30Boro nopTpeTa Heo6xo,aHMbi ^aHHbie, B3HTbie c onpe^e- 
jieHHOH ^HCKpeTHOCTbK) no BpeMeHH. HHTepBaji ^HCKpeTHOCTH onpe^ejineTCH 
JIHHaMHHeCKHMH CBOHCTBaMH CHCTCMbl H £OJDKeH 6bITb MCHbUie, HQM BpeMH ee 
nepecTpOHKH b otbct Ha B03,aeHCTBHe (Levin, 1992). Ffo HauiHM HaOjno^eHHHM, 
BpeMH nepecTpOHKH cooOmecTBa napa3HTOB cocTaBJineT HecKOJibKO He^ejib. Flpn 
aHajiH3e cooOmecTBa napa3HTOB npo6bi B3HTbi c HHTepBajiOM b 2 Heaejin. 

CyTb MeTO^a ^HHaMHnecKoro <|>a30Boro nopTpeTa coctoht b paccMOTpeHHH 
TpaeKTOpHH CHCTeMbi b Koop^HHaTax x, dx/dt, r^e x — nccjieayeMbiH napaMeTp, 
t — BpeMH, dx/dt — CKOpocTb H3MeHeHHH napaMeTpa. 3 tot Mera^ npHMeHHJicn b 
MaTeMaranecKOH skohothh rjik aHajiH3a ruhrmukh hhcjichhocth nonyjinijHH 
(CBHpexceB, JIoroc|)eT, 1978; BojibKeHiirreHH, 1981) h cooOmecTB (AnjiaMa3HH, 
Oracb, 1989; TepemeHKo, 2005). 

KaK npaBHJio, ^HHaMnnecKHH (|)a30BbiH nopTpeT CHCTeMbi ctpohtch no ypaB- 
HeHHHM, onncbiBaiomHM ee ^HHaMHKy. fljm aHanH3a CTpyKTypHbix nepeerpoeK b 
coo6nj,ecTBax napa3HTOB pbi6 hco6xo^hmo 6 buio KOHKpeTH3HpoBaTb uqtor npn- 
MeHHTejibHO k aHajiH3y He MaTeMaTnnecKHx MoaeneH, a peajibHbix OnojiorHHe- 
CKHX CHCTeM. 

JXj IH KOJIHHeCTBeHHOH XapaKTepHCTHKH CTpyKTypbi COOOmeCTBa HCnOJIb30BaJIH 
HH^eKC pa3Hoo6pa3HH, HanaeHHbiH no (JiopMyjie UleHHOHa: 

N 

H =-'Lp, xlog 2 Pi , 

/=i 

rae H — pa3Hoo6pa3He CTpyKTypbi cooSmecTBa, 6ht; p, — rojik i- ro BH,aa no 
HHCJieHHOCTH HJIH MaCCe; N — HHCJIO BHflOB napa3HTOB y X03HHHa. 

H 3 6ojibinoro nncjia hh^ckcob pa3Hoo6pa3HH oh HanOojiee onTHMajieH, no- 
CKOJIbKy OTBenaeT yCJIOBHIO aMHTHBHOCTH HH(|)OpMaiJ,HH O pa3H006pa3HH pa3- 
jihhhhx HepapxHnecKHx ypoBHen opraHH3au,HH cooOmecTBa (Pielou, 1977; Tepe¬ 
meHKo h up., 1994). 
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npH (J)opMajibHOM Mcnojib30BaHHH KOJiHHecTBeHHbix mctoziob moxcct noKa3a- 
TbCH, hto 3tot hhzickc njioxo OTpaxaeT CTpyKTypHbie nepecTpowKM b cooOmecT- 
Bax. HanpHMep, npn CMeHe pojien ziOMHHaHTa h cyOzioMHHaHTa oh moxcct He H3- 
MeHHTbc^. OzrnaKO npouecc nepecrpoHKH b cooOmecTBe nponcxoziHT He ojxho- 
MOMeHTHo, a HMeeT HeKOTopyio npoTHxceHHocTb bo BpeMeHH h conpoBoxc,aaeTCH 
H3MeHeHHHMH HHCJieHHOCTH 06 OHX BHZIOB. Bee 3TO CKa3bIBaeTCH Ha OTHaMHKe 
HHZieKca pa3Hoo6pa3HH, hto xopouio BbiHBJineTCH npn ziocTaTOHHO nacTOM ot6o- 
pe npo 6 . 

IlocKOJibKy aHajiH3HpyeMbiw napaMeip — HHzieKC pa3HOo6pa3HH, to zmHaMH- 
necKHM (J)a30BbiM nopTpeTOM CTpyKTypbi coo6mecTBa 6yaeT KpnBan, OTpaxcaio- 
man ero noBezieHne b KOopziHHaTax H h dH/dt. HCKjnoneHHH bjihhhhh cjiy- 
HaHHblX H3MeHeHHH npOBOZIHJIH CTJiaXCHBaHHe ZlHHaMHKH pa3H006pa3HH. Becb 
HHTepBaji BpeMeHH HaOjnozieHHH pa36HBa;iH Ha 500 OTpe3KOB h no hcxootmm 
ZiaHHbiM napa6ojiHHecKHM okhom npoBozuuiH annpoKCHMaumo n HHTepnojin- 
UHK). CKOpOCTb H3MeHeHHH pa3H006pa3HH OnpejieJIHJIH KaK OTHOllieHHe pa3HO- 
CTH 3HaneHHH B COCejlHHX TOHKaX K HHTepBaJiy ZWCKpeTHOCTH HHTepnOJIHUHH. 

AHajiH3 ocHOBaH Ha noncKe CTaunoHapHbix hjih paBHOBecHbix tohck (30h), 
HMeiOlUHX HyjieByK) CKOpOCTb H3MeHeHHH pa3H006pa3HH. MH^HKaTOpOM peaKUHH 
cncTeMbi Ha B03/ieHCTBHe MoryT cjiyxnTb nepexozi cooOmecTBa b zipyroe ycTOH- 
HHBoe cocTOHHHe, HapyuieHHe njiaBHOCTH kphboh (})a30Boro nopTpeTa n CMeHa 
Tnna kphboh, onncbiBaiomeH TpaeKTopnio cooOmecTBa. 

H3yneHHe CTpyKTypHbix nepecTpoeK 30oniiaHKTOHa h pbi6Horo HacejieHHH 
noKa3ajro, hto npn HaxoxcaeHHH cooOmecTBa b paBHOBecHOM coctohhhh ziHHa- 
MHHecKHH 4)a30BbiH nopTpeT CTpyKTypbi HMeeT bhzi 3aKpyHHBaiomeHCH cnnpajiH 
(oco6an TOHKa — ycTOHHHBbin 4)OKyc), pacKpyHHBaiomeHca cnnpajiH (oco6an 
TOHKa — HeyCTOHHHBblH (J)OKyc) H UHKJIHHCCKOH TpaeKTopHH HeOoJIblHOH aMmin- 
Tyzibi (ocoOan tohkb — ueHTp) (TepemeHKO, HazmpoB, 1996; IlonoBa h zip., 
1997; TepemeHKO, BepOnuKHH, 1997; TepemeHKO, CTpejibHHKOB, 1997; Tepe¬ 
meHKO h zip., 2004). IlepBbiH THn (})a30Boro nopTpeTa xapaKTepeH zuih coo6me- 
CTBa, HaxoziHmerocH b paBHOBecHOM coctohhhh b cjiynae OTcyTCTBHH Ha Hero 
B03zieHCTBHH, T.e. npn cTa6njiH3auHH cncTeMbi. Btopoh Tnn OTMeneH npn ycnjie- 
hhh B03zieHCTBHH Ha 3oonjiaHKTOH h pbiOHoe HacejieHHe, a TpeTHH — ZUIH coo6- 
mecTB, HaxoziHmnxcH b paBHOBecnn b cjiynae He6ojibinoro B03zieHCTBHH Ha hhx. 

Ilpn HaxoxczieHHH cooOmecTBa Bziajin ot paBHOBecHoro coctohhhh (cjjopMH- 
pyiomeecH cooOmecTBo) ero zwHaMHnecKHH (J>a30BbiH nopTpeT HMeeT bhzi bm- 
nyKJiOH ziyrn (ot ncxoziHoro coctohhhh k HOBOMy, HMeiomeMy 6ojibiuee pa3HO- 
o6pa3ne) hjih BomyTOH ziyrn (ot hcxozihoto k HOBOMy coctohhhio, HMeiomeMy 
MeHbiiiee pa3Hoo6pa3ne). IlepBbiH Tnn xapaKTepeH zuih cjjopMHpoBaHHH 300 - 
njiaHKTOHa npyzia h pbiOHoro HacejieHHH BozioxpaHHJinm 03epHoro Tnna h zuih 
BOCCTaHaBJiHBaiomHxcH CHCTeM nocjie npeKpameHHH «MHTKoro» (oOpaTHMoro) 
yraeTaiomero B03zieHCTBHH. Btopoh Tnn ziHHaMHnecKoro c|)a30Boro nopTpeTa Ha- 
OjnoziajiCH npn zichctbhh Ha 300n;iaHKT0H xnmHHKa, cjjopMHpoBaHHH pbiOHoro 
HacejieHHH BOzioxpaHHJiHm npeziropHoro Tnna h npn «mhtkhx» B03ZieHCTBHHx 
(HH3KHe KOHUeHTpaUHH THXCeJIbIX MeTajUIOB H neCTHUHZlOB). 


PE3YJIbTATbI 

PaccMOTpHM ce30HHyio ziHHaMHKy CTpyKTypbi cooOmecTBa napa3HTOB rojibH- 
Ha B03pacTa 2+—3+ H3 p. YnneKina. Ilpn aHajiH3e cooTHomeHHH oOhjihh napa- 
3htob no OnoMacce b Mae OTMeneH npouecc c|)opMHpoBaHHH cooOmecTBa. B 3to 
BpeMH nponcxoziHJio 3acejieHne napa3HTaMH pbi6bi. Ilpn 3tom, cyzin no ckopocth 
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Phc. 1. ,fl,HHaMHKa pa3HOo6pa3HH (a, 6) h aHHaMHHecKHe (J)a30Bbie nopTpeTbi cTpyKTypbi coo6mecTBa 
napa3HTOB rojibHHa B03pacTa 2+—3+ (e, a), onHcaHHbie cootbctctbchho no 6noMacce n hhcjichho- 
cth oco6en cocTaBJiaiomHX ero BnaoB, H3 p. YjiMeKina. 

1 — HcxoaHbie aaHHbie; 2 — crjia>KeHHbie; 3 — HaqajibHoe cocTOHHHe cHCTeMbi; 4 — HanpaaneHMe nepeMemeHHa; 
5 — COCTOHHHe CHCTeMbi B MOMeHT BpeMeHH (cyTKH), 0603HaqeHHbIH HH<l)pOH y KpHBOH; 6 — yCTOHHHBOe COCTOfl- 
HHe CHCTeMbi; 7 — KpHTH^ecKaa tohkb b (JjyHKiiHOHHpoBaHHH coo6mecTBa. 

Fig. 1. Dynamics of diversity ( a , 6) and dynamic phase portraits of the structure of the parasite com¬ 
munity in the minnow of age 2+—3+ (e , a) from the Ulcheksha river, described by the biomass and 
numbers of individuals of the involved parasite species respectively. 

H3MeHeHHH pa3H006pa3H5I, BHZtHO, HTO BHanaJie LIIJIO yCKOpeHMe CTpyKTypHbIX 
nepecrpoeK, a 3aTeM hx 3aMezuieHHe (pnc. 1, e). Ha 50—55-e cyr (19—24 hiohh) 

COOSmeCTBO npMUIJlO B paBHOBeCHOe COCTOflHHe C MaKCHMaJIbHbIM BH^OBblM pa3- 
H006pa3HeM 1.8 6HT, MHHHMaJIbHOH CKOpOCTbK) H3MeHCHHfl pa3H006pa3HH H 
3HaHHTeJIbHOM HHCJieHHOCTbK) napa3HTOB (pHC 1, a , e). O/tHaKO 3TO paBHOBeCHOe 
cocTOHHHe He ycTOHHHBO. Ha 55—60-e cyT (24—29 hioha) MexcnonyjiHunoHHbie 
CBH3H napa3HTOB npMBejiH k ztajibHeHiiiHM nepecTpoftKaM b hx coo6mecTBe b 
CT opoHy yMeHbiueHHH pa3HOo6pa3HH, t. e. yBejiHHeHHH oTHOCHTejibHoro o6hjihh 
H eSojibinoro HHCJia bkjxob. JX o 80-x cyT Ha6jnozteHHH (jxo 19 hiojih) CKopocTb 
CTpyKTypHbix nepecTpoeK B03paerajia (yBejiHHHBajiacb no Moziyjiio CKopocTb H3- 
MeHeHHH pa3HOo6pa3Ha). 3aTeM CTpyKTypHbie nepecTpoHKH CTajin 3aMezuiHTbC5i, 
4 to yKa3biBaeT Ha npnOjiHXceHHe coo6mecTBa k paBHOBecHOMy coctohhhio c 
ypOBHeM pa3HOo6pa3HH 0.6 6 ht (pnc. 1, e ) npn MHHHMajibHbix 3HaneHH5ix hhc- 
jieHHOCTH napa3HTOB. Ha 110-e cyT (18 aBrycTa) b (J)yHKUHOHHpoBaHHH coo6me- 
CTBa napa3HTOB BHOBb HacTynHJia KpHTHnecKan TOHKa. 06 3 tom CBHzieTejibCTByeT 
pe3Koe H3MeHeHHe xozia kphboh (J)a30Boro nopTpeTa b BHZie nHKa. Ohqbkjxylo, 
3to CBH3aHO c 3acejieHHeM b aBrycTe—ceHTHOpe xo3HHHa hoboh reHepauneH na- 
pa3HTOB, HTO H BbIBeJIO C 006 meCTB 0 H3 paBHOBeCHOTO COCTOHHHH. 
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Pnc. 2. ^MHaMMKa pa3Hoo6pa3Hfl (a , 6) h juiHaMMuecKHe c|)a30Bbie nopipeTbi cTpyKTypbi coo6mecTBa 
MHoroKJieTOHHbix napa3HTOB rojibHHa B03pacTa 2+ ( e , a), onHcaHHbie cooTBeTCTBeHHO no 6noMacce 
M HHCJieHHOCTH OCOSeH COCTaBJIHIOmHX ero BH£OB, M3 p. HoBbK). 

06o3HaHeHHH Te >Ke, hto h Ha pnc. 1. 

Fig. 2. Dynamics of diversity (a, 6) and dynamic phase portraits of the structure of the metazoan para¬ 
site community in the minnow of age 2+ ( e , e) from the Chovju river, described by the biomass and 
numbers of individuals of the involved parasite species respectively. 

AHajiorHHHyio KapTHHy naeT aHajiH3 hhcjichhocth cocTaBJiHioiunx aHajiH3H- 
pyeMoe coo6mecTBO bhuob. PaBHOBecHoe cocTOHHHe c ypoBHeM pa3HOo6pa3HH 
1.8 6ht OTMeneHO Ha 43 -h (12 hiohh) cyr. flajiee HaSjiionaeTCH npouecc CTaOnjin- 
3aifHH — TpaeKTopHH CHCTeMbi Ha <J)a30B0M nopTpeTe npHHHMaeT bhu 3aKpynn- 
BaiomeHcn cnnpajin. OnHaKO Ha 60-e cyr (29 hiohh) b <J)yHKUHOHnpoBaHHH co- 
o6mecTBa HacTynHJi kphthhcckhh momcht. flonojiHHTejibHbin <J)aKTop (Mexcno- 
nyJIHUHOHHbie B3aHMOOTHOIlieHHH) BbIBeJTH ero H3 paBHOBeCHOrO COCTOHHHH, 
HanajiHCb CTpyKTypHbie nepecTpoHKH b CTopoHy yMeHbmeHHH pa3HOo6pa3HH. 
MaKCHMajibHan CKopocTb CTpyKTyp h bix nepecTpoeK HaOjnonajiacb Ha 80-e cyr 
(19 hiojih). 3aTeM CTpyKTypHbie nepecTpoHKH CTajiH 3aMenJiHTbCH, hto yKa3bmaeT 
Ha npH6jiHXceHHe coo6mecTBa k paBHOBecHOMy coctohhhio c ypoBHeM pa3HOo6- 
pa3HH 0.8 6ht (phc. 1, 6, e) npn MHHHMajibHbix 3HaneHHHX hhcjichhocth napa3H- 
tob. 3aTeM Ha 102-e cyr (10 aBrycra) b (jjyHKUHOHHpoBaHHH cooOmecTBa napa- 
3HTOB BHOBb OTMCHCHa KpHTHHeCKaH TOHKa, HO yxte C ypOBHCM pa3H006pa3HH 

0.7 6ht (phc. 1, e). 

B cooOmecTBe MHoroKJieTOHHbix napa3HTOB rojibHHa B03pacTa 2+ m3 p. HoBbio 
npn aHajiH3e cooTHomeHHH oGhjihh napa3HTOB no OnoMacce, bxouhiuhx b Hero 
bwjxob bhuho, hto nepBbie 80 cyT (1 Man—19 hiojih) men nepexouHbm npouecc 
ot coctohhhh c pa3HOo6pa3HeM 2.4 k coctohhhio 1.6 6ht (pnc. 2, a), flo 19 HIO¬ 
HH (50-e cyT) ero CTpyKTypHbie nepecTpoHKH ycKopHJincb, a 3aTeM 3aMenjiHJiHCb 
(pnc. 2, e). Ha 75-e cyT (14 hiojih) npn ypoBHe pa3HOo6pa3HH 1.6 6ht CHCTeMa 
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ziocTHraeT craunoHapHoro coctohhhh. Ha 70— 100-e cyT HaGjnoueHHH (8 hio- 
jih—8 aBrycTa) TpaeKTopnn CHCTeMbi Ha c|)a30B0M nopTpeTe npnHHJia bh# 3aKpy- 
HHBaiomeHCH cnnpajin (pnc. 2, e). 3to yKa3biBaeT Ha npouecc CTa6njiH3auHH co- 
o6mecTBa napa3HTOB b uaHHbin nepnou. Ha 100-e cyT (8 aBrycTa) b c^yHKUHOHH- 
poBaHHH coo6mecTBa OTMeneHa KpHTHHecKan TOHKa. 3aKpyHHBaioiuaHCH cnnpajib 
nepenuia b BomyTyio uyry, hto yKa3biBaeT Ha HanaBiiiHecH cTpyKTypHbie nepe- 
CTpoHKH b CTopoHy yMeHbiiieHHH pa3Hoo6pa3HH. flanee k 145-m cyT (22 cchth6- 
pn) coo6mecTBO npnuuio k coctohhhio paBHOBecnn c ypoBHeM pa3Hoo6pa3HH 
1.3 6ht. 

npn aHaJIH3e COOTHOllieHHH HHCJieHHOCTH 0 C 06 eH napa3HTOB B HeM TaK^Ke 
bhuho, hto nepBbie 80 cyT (1 Man— 19 hiojih) nepecTpoHKH b cooOmecTBe ihjim b 
CTopoHy yMeHbiiieHHH pa3Hoo6pa3HH, t. e. yBejiHHeHHH o6hjihh HeOoJibiuoro 
HHCJia bhuob (pmc. 2, 6 , ^). Ha 50-e cyT (19 hiohh) cKopocTb M3MeHeHHH (no mo- 
uyjno) CTpyKTypbi cooOmecTBa MaKCHMajibHa, t. e. jxo uocth^chhh cooOiuecT- 
bom pa3Hoo6pa3MH 1.7 6mt CTpyKTypHbie nepecTpoHKH ycKopnjincb, a noTOM jxo 
80-x cyT 3aMe,ajiHJiMCb (pnc. 2, ^). Ha 80-e cyT HaOjnoueHHH Ha (J)a30B0M nopTpe¬ 
Te ouHa BomyTan uyra nepexouHT b upyryio, hto yKa3biBaeT Ha HacTynjieHHe 
KpHTHHecKoro MOMeHTa b 4)yHKUHOHHpoBaHHH cooSmecTBa napa3HTOB. Oho 
npH6jIH3HJIOCb K paBHOBeCHOMy COCTOHHHIO, COOTBeTCTByiOmeMy pa3H006pa3HK) 
1.7 6ht, ho hobhh (J)aKTop npHBeji k uajibHeHiiiHM CTpyKTypHbiM nepecTpoHKaM 
b CTopoHy eme 6ojibinero yMeHbiiieHHH pa3Hoo6pa3HH. K 140-m cyT (17 cchth6- 
pn) Ha6jno,aeHHH cooOmecTBo npHiiuio k coctohhhio paBHOBecnn c ypoBHeM pa3- 
Hoo6pa3HH 0.9 6ht. flajiee OTMeneHa eme ouHa KpHTHHecKan TOHKa b (fiyHKUHO- 
HnpoBaHHH coo6mecTBa, bhuhmo cBH3aHHan c 3acejieHneM xo3hhhb hoboh reHe- 
paunen napa3HTOB. 

Ce30HHan cyKueccnn cooOiuecTBa napa3HTOB rojibHHa H3 p. HoBbio B03pacTa 
1+ b 3HaHHTe;ibHOH CTeneHH noBTopneT TaKOByio napa3HTOB rojibHHa B03pacTa 
2+. npn aHa;iH3e cooTHomeHHH o6hjihh bhuob no 6noMacce bhuho, hto KaK h b 
npeubmyiunx cjiynanx, b Mae uaeT npouecc cfiopMHpoBaHHH hx coo6mecTBa. Ha 
30-e cyT (30 Man) coo6mecTBO bouijio b paBHOBecHoe coctohhhc c bhuobhm pa3- 
H006pa3HeM 2.45 6hT, MHHHMaJIbHOH CKOpOCTbK) H3MeHeHHH pa3H006pa3HH H 
3HaHHTeJIbHOH HHCJieHHOCTblO napa3HTOB (pHC. 3, a , e). OuHaKO 3TO paBHOBeC- 
Hoe cocTOHHHe HeycTOHHHBO. Ha 32-e cyT (1 hiohh) MexcnonyjiHunoHHbie cbh3h 
npHBejiH k uajibHeninHM nepecTpoHKaM b cooSmecTBe napa3HTOB b CTopoHy 
yMeHbineHHH pa3Hoo6pa3HH, T.e. yBejinneHnio oShjihh He6ojibinoro HHCJia bhuob. 
K 100-M cyT Ha6jnoueHHH 3 a coo6mecTBOM (uo Hanajia aBrycTa) uaeT nepexou- 
hhh npouecc ot coctohhhh c pa3Hoo6pa3neM 2.45 k coctohhhio 1.85 6ht. 
CTpyKTypHbie nepecTpoHKH cooOmecTBa jx o 50-x cyT HaOjnoueHHH ycKopniOTcn, a 
uajiee 3aMe,zuiHK)TCH. Ha 77-e cyT (16 hiojih) CHCTeMa npHimia b coctohhhc paB- 
HOBecHH, ho yxce c ypoBHeM pa3Hoo6pa3HH 1.85 6ht. TpaeKTopnH chctcmh Ha 
4)a30B0M nopTpeTe npHHHMaeT bhu 3aKpyHHBaioiueHCH cnnpajin, hto yKa3biBaeT 
Ha npouecc cTa6njiH3auHH cooOmecTBa b nepnou c 80-x no 100-e cyr (18 hio¬ 
jih— 8 aBrycTa). flajiee noHBJineTCH hobhh 3KOJiorHHecKHH (J)aKTop, Bbi3BaBinHH 
Ha 102-e cyT HaOjnoueHHH b (JjyHKUHOHHpoBaHHH cooOmecTBa noHBJieHne Kpn- 
THHecKOH tohkh. Coo6iuecTBO bmudio H3 paBHOBecnn, h Hanajicn ero nepexou K 
coctohhhio c pa3Hoo6pa3HeM 1.5 6ht (pnc. 3, e). Ha 130—140-e cyT (7—17 ceH- 
th6ph) coo6mecTBO uocTHraeT ypoBHH pa3Hoo6pa3HH 1.5 6ht. Ha 155-ecyT Ha- 
HHHaeTCH ero UBH^eHne b CTopoHy yMeHbiiieHHH pa3Hoo6pa3HH. 

AHajiorHHHyio KapTHHy uaeT aHajiH3 hhcjichhocth cocTaBJinioiunx coo6mecT- 
bo bhuob (pnc. 3, 6 , e). Ha 80-e cyT HaOjnoueHHH TpaeKTopnn chctcmh Ha 4)a- 
30bom nopTpeTe HMeeT bhu HapyuieHHH xoua kphboh b Buae nnKa, hto yKa3bi- 
BaeT Ha KpHTHHecxyio TOHKy b (J)yHKUHOHHpoBaHHH coo6mecTBa. K 140-m cyT 
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Phc. 3. ^HHaMHKa pa3HOo6pa3HH (a , 6) h ^HHaMHnecKHe (J)a30Bbie nopTpeTbi cTpyiaypbi coo6mecTBa 
napa3HTOB rojibHHa B03pacia 1+ (e , z) onHcaHHbie cootbctctbchho no 6noMacce h hhcjichhocth 
oco6en cocTaBjimomHX ero bhjiob, H3 p. HoBbio. 

06o3HaMeHHfl Te >Ke, hto h Ha phc. 1. 

Fig. 3. Dynamics of diversity (a, 6) and dynamic phase portraits of the structure of the parasite com¬ 
munity in the minnow of age 1+ (<?, z) from the Chovju river, described by the biomass and numbers 
of individuals of the involved parasite species respectively. 


(17 ceHTfl6pn) coo6mecTBO npHiu.no k paBHOBecHOMy coctohhhio, KOTopoMy co- 
OTBeTCTByeT ypoBeHb pa3HOo6pa3HH 1.3 6ht. 

B coo6mecTBe napa3MTOB rojibHHa B03pacia 0+ H3 p. HoBbio npn aHajiH3e co- 
OTHomeHHH o6hjihh napa3HTOB no 6noMacce bxo jmmHx b Hero bhjiob bhjiho, hto 
nepBbie 80—90 cyT (1 Man— 29 hiojih) ujxe t CHwxceHHe pa3HOo6pa3HH ot 1.6 #o 
0.95 6ht (pnc. 4, a, e). ,H,oc™rHyB Ha 70-e cyT HaOjnojieHHH 3a cooOmecTBOM 
(9 hiojih) ypoBHH pa3Hoo6pa3HH 0.95 6ht, oho bxojiht b paBHOBecHoe coctohhhc, 
H3 KOToporo 6biJio BbiBeaeHO Ha 125-e cyT (2 ceHTnOpn). Ohcbhjiho, oto CBH3aHO 
c 3acejieHneM hoboh reHepaunen napa3HTOB pbi6. 3aTeM CTpyKTypHbie nepe- 
CTpoHKH cooOmecTBa ycKopnjiHCb h npojtojDKajiHCb jxo KOHua cpoxa HaOjuojie- 
hhh (pnc. 4, e). 

AHajiorHHHan KapTHHa CTpyKTypHbix nepecTpoeK b cooOmecTBe napa3HTOB 
rojibHHa B03pacTa 0+ H3 p. HoBbio OTMeneHa h npn aHajiH3e coothoiuchhh o6h- 
jihh napa3HTOB no hhcjichhocth (pnc. 4, 6, e). nepBbie 70 cyT (1 Man— 19 hiojih) 
iiijio CHHxceHne ckopocth H3MeHeHHH pa3HOo6pa3HH ot 1.3 jio 0.8 6ht, hto yxa- 
3biBaeT Ha npnOjiHxceHHe k paBHOBecHOMy coctohhhio. flajiee hobmh (Jjaicrop 
BHOBb npHBeji k CTpyKTypHbiM nepecTpoHKaM (pnc. 4, e). Ha 115-e cyTKH coo6- 
mecTBO napa3HTOB npniiijio k paBHOBecHOMy coctohhhio c ypoBHeM pa3Hoo6pa- 
3HH 0.58 6hT, B KOTOpOM OCTaBaJIOCb £0 KOHLta epOKa HaOjIIOJieHHH. 
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Phc. 4. /iHHaMHKa pa3Hoo6pa3HH ( a , 6) h ^HHaMHHecKHe c})a30Bbie nopTpeTbi cTpyiaypbi cooGmecTBa 
napa3HTOB rojibHHa B03pacia 0+ ( e , a), onHcaHHbie cootbctctbchho no GnoMacce h hhcjichhocth 
ocoben cocTaBJiniomHx ero bh^ob, H3 p. MoBbio. 

06o3HaMeHHH Te xe, hto h Ha pnc. 1. 

Fig. 1. Dynamics of diversity ( a , 6) and dynamic phase portraits of the structure of the parasite com¬ 
munity in the minnow of age 0+ (e , e) from the Chovju river, described by the biomass and numbers 
of individuals of the involved parasite species respectively. 


OEOQK^EHHE 

rioKa3aHO (^opobckhx, 2002; ^opobckhx, TojiHKOBa, 2004; ^opobckhx, Ore- 
naHOB, 2006), hto b aBrycTe 3aBepiuaeTCH pa3pymeHHe CTaporo cooOmecTBa na- 
pa3HTOB rojibHHa h HanHHaeT (J>opMHpoBaTbCH HOBoe. B ceHTnOpe pe3KO B03pac- 
TaeT hhcjio oco6en napa3MTOB rojibHHa h BHjioBoe OoraTCTBo ero napa3HTO<})ay- 
Hbi. 3to BpeMH (J)opMMpoBaHMH HOBoro cooOiuecTBa, me cbh3h BMAOB eme He 
ycTaHOBHJiHCb. CocTOHHHe cooOmecTBa b HiOHe b 3HanHTejibHOH Mepe cootbctct- 
ByeT xapaKTepncTHKaM cooOmecTBa b ccJ>opMHpoBaHHOM coctohhhh. XapaicrepH- 
ctmkh xce cooOmecTBa b niojie h aBrycTe no cbohm 3HaneHHHM 3aHHMaioT npoMe- 
xcyroMHoe nojioxceHne Mexmy BejiHHHHaMH noKa3aTejien CBoncTBeHHbix coo6me- 

CTBy B COCTOHHHHX pa3pyi!ieHHH H (|)OpMHpOBaHHH. B 3TO BpeMH OC06h OflHHX 
bhjiob napa3HTOB OTMnpaiOT, a y flpyrnx hx bujxob HanHHaeTCH npouecc 3ace;ie- 
HHH X03HHHa HOBbIM nOKOJieHHCM (^OpOBCKHX, 1988). 

AHa;iH3 ce30HHon OTHaMHKH CTpyKTypbi cooOmecTB napa3HTOB rojibHHa bo3- 
pacTa 2+—3+, oxapaKTepn30BaHHbix no OnoMacce n hhcjichhocth o6pa3yK)mnx 
HX BHflOB, nOKa3aJI, HTO KpHTHHeCKHe TOHKH B HX pa3BHTHH HaOjHO^aiOTCH B KOH- 
ue hk)hh npn ypoBHe pa3Hoo6pa3HH 1.8—1.9 6ht h b cepeziHHe aBrycTa npn Be- 
jiHHHHe HHjjeKca pa3Hoo6pa3HH 0.7 6ht. Y cooOmecTB napa3HTOB c pbi6 B03pacTa 
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1+ ohm OTMeneHbi b cepe^MHe hiojib npH 3Ha4eHMax MH,aeKca UJeHHOHa 1.8 6ht. 
Coo6mecTBO napa3MTOB pbi6 B03pacTa 0+ KpMTM4ecKoro coctohhmh .aocTMraeT b 
KOHixe nepBOH zieKa^bi miojih npH ypoBHe pa3HOo6pa3MH 0.8—1.1 6ht. 

KaK BM.ZIMM, ,aaTbI HaCTyiUieHHH KpMTM4CCKMX TOHeK B pa3BMTHH aHaJIH3Hpye- 
Mbix coo6mecTB npMxo/iflTCH Ha KOHeu miohh— cepe^MHy hiojih h cepe,ziMHy aBry- 
CTa, T.e. Ha nepHO^bi OTMMpaHMH napa3HTOB nponuiOM reHepauMM h noHBjieHMH 
mx oco6eM hobom reHepauMM. B nepBbiM nepMo# KpMTM4ecKMe to4km b (J)yHKUM- 
OHMpOBaHMM cooSmecTBa 0TMe4eHbi y xo3neB B03pacTa 1+—3+, a bo btopom ne- 
Pmo,zi — TOJibKO juir coo6mecTB napa3MTOB rojibaHa B03pacTa 2+—3+. 

y 3 tmx cooSmecTB b Te4eHMe BeceHHe-jieTHe-oceHHero BpeMeHM ro,aa mmciot- 
CH HeCKOJlbKO COCTOHHMM paBHOBCCMH, XapaKTepM3yiOIHMeCH HyJieBOM CKOpOCTbK) 
M3MeHeHMH CTpyKTypbi, a TpaeKTOpMH CMCTeMbi Ha (J)a30B0M nopipeTe MMeeT bm,zi 
3aKpy4MBaiomeHCH cnMpajiM. 

llepBoe CTaixMOHapHoe coctohhmc y coo6mecTB napa3MTOB c rojibaHa B03pac- 
Ta 1+—3+, xapaKTepM3yeMbix no 4MCJiy oco6en o6pa3yiomHX mx bm,ziob, OTMeae- 
ho b nocjie^HeM ^eKa^e Maa—KOHixe miohb npM 3HaaeHMax MH^exca UJeHHOHa 
1.8—2.4 6mt; BTopoe — c cepe,aMHbi aBrycia no cepe^HHy ceHTaSpa c ypOBHeM 
pa3Hoo6pa3M4 0.8—1.4 6mt. Coo6mecTBO napa3HTOB xo3HMHa B03pacTa 0+ b Ta- 
Koe cocTOHHne bxo^mt b nocjie^HeM .aeKa^e aBrycia npn 3Ha4eHMM MH^exca pa3- 
HOo6pa3H4 0.6—1.0 6 mt. 

MnHHMajibHbie ckopoctm M3MeHeHHH CTpyKTypbi aHajiM3MpyeMbix coo6mecTB 
napa3MTOB Hadmojxaim b cepe^MHe hiohh h hiojih, a Ha4ajio TaKnx TpaHC(f>opMa- 
Umh — b nocjie^Hen jiQKajiQ mioh 4, bo btopom nojioBMHe miojih— nepBOM ^eKa,ae 
aBrycTa. 

HTaK, He3aBMCMMO ot toto no 4mcjichhocth mjih OnoMacce oxapaKTepM30Ba- 
Hbi cooOmecTBa napa3MTOB rojibaHa, nojiyaeHHbie (J)a30Bbie nopTpera ^OBOjibHO 
T04H0 OTpaxcaiOT mx ce30HHyio cyKueccMio. PaccMaTpMBaeMbie cmctcmh CTaOMJib- 
Hbl B Mae—HIOHe npM MaKCMMaJIbHOM BM/JOBOM pa3HOO0pa3MM, 3Ha4MTeJIbHOM 
4MCJICHH0CTM M 0MOMaCCe napa3MTOB, B KOHUe MIOHH—MIOJie npM MMHMMaJIbHbIX 
3Ha4eHMHx 3tmx noKa3aTejien, b aBrycTe—ceHTaOpe, Kor/ia X034MH b npe/mBepMM 
3MMbi 3acejineTCH hobom reHepauMeM napa3MTOB. riepBbie jxaa cocroaHMa coo6- 
meCTB napa3MTOB rOJIbHHa OTJIM4aiOTCa 3Ha4eHMaMM MH^eKCa pa3H006pa3MH 6o- 
Jiee 1.6 6mt, TpeTbe — 3Ha4eHMeM MH^eKca UJeHHOHa MeHee 1.4 6mt. IJocjie npo- 
xoxc/ieHMH Kaxaioro M3 nepBbix ^Byx CTauMOHapHbix coctohhmm y cooSmecTB Ha- 
6jno^aeTC4 MMHMMajibHaa CKopocTb TpaHcc|)opMauHH CTpyKTypbi. 

B 0TJiM4Me ot cooSmecTB napa3MTOB xo3aMHa B03pacTa 1+—3+ cooOmecTBo 
rojibHHa 0+ Ha4MHaeT (J)opMMpoBaTbca b Hiojie. Hhjxqkc pa3Hoo6pa3Ma TaKoro 
cooOmecTBa MeHee 1.2 6mt. 

OyHKUMOHMpOBaHMe Ha^OpraHM3MeHHOM 6HOJIOTM4eCKOM CMCTeMbi eCTb pe- 
3yjibTaT B3aMMO£eMCTBMH bo BpeMeHM m npocTpaHCTBe cocTaBjiHiomMx ee 3Jie- 
MeHTOB. BbiHCHeHMe npMHUMnoB peryjiHUMM TaKOM CMCTeMbi npe^craBJiaeT co- 
6om 3a^any, KOTopaa MoxceT 6bm> peineHa jiMinb c npMMeHeHMeM npaBMjibHO Bbi- 
6paHHbIX MeTO/IOB MCCJie^OBaHMH. 

OnMcaHMe KMHeTM4ecKoro noBe,aeHMa cjio>khom CMCTeMbi cbo^mtch k cobmc- 
CTHOMy aHaJIM3y CKOPOCTM K0JIM4eCTBeHHbIX M3MeHeHMM MHTerpaJIbHOM BeJIM4M- 
Hbi, xapaKTepM3yiomeM Ha,aopraHM3MeHHyio CMCTeMy, m caMOM 3tom BejiM4MHbi. 
TaKoe onMcaHMe no3BOJiaeT no,aoMTM k aHajiM3y co6cTBeHHbix cbomctb cjio>khom 
6MOJIOTM4eCKOM CMCTeMbi, B 4BCTH0CTM ee MHepUMOHHOCTM. KpOMe TOrO, MCTO.ZI 
/lMHaMM4ecKoro (J)a30Boro nopTpeTa, BM3yajiM3Mpy4 OTBerabie peaKUMM coo6me- 
CTBa, ,aaeT ocHOBy ^jih npOBe/ieHMH jxonoimmQjihHbix MCCJie/iOBaHMM ,zuih ouchkm 
TaKMx 4)yH,aaMeHTajibHbix cbomctb coo6mecTBa, KaK ycT0M4MB0CTb m ynpyrocTb, 
KOTopbie He,aocTynHbi KanecTBeHHOMy Mccjie,aoBaHMio. flajiee, M3y4an pa3JiM4Hbie 
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3KOJiorwHecKHe CHTyaunn hjih npoBO£fl jionojiHHTejibHbie onbiTbi, Hcnojib3yfl 
3tot MeTO jx mo)kho BH^eTb OTBeTHbie peaKUHH cooSmecTBa Ha AewcTBHe HMnyjib- 
chhx hjih cTyneHnaTbix B03jieHCTBHH. npH 3tom BpeMH pearnpoBaHHH OTpaxaeT 
HHepUHOHHOCTb COOSlIteCTBa, a CnOCOSHOCTb B03BpamaTbC5I B HCXOJIHOe COCTOfl- 
HHe HJIH npOTHBOCTOHTb yBeJIHHCHHK) B03£eHCTBHfl — yCTOHHHBOCTb HJIH ynpy- 
rocTb. 
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SUMMARY 

The present study aimed to investigate structural changes in communities of fish parasi¬ 
tes by the method of «dynamic phase portraits This method allows revealing equilibrium 
states of communities and analyzing a response of community near and far from these sta¬ 
tes. Seasonal succession of the parasite communities in Phoxinus phoxinus of different age 
from the rivers Ulcheksha and Chovju is considered as an example. 

The obtained phase portrait were found to reflect the seasonal succession of the parasite 
communities whether the rate of different parasite species abundance was analyzed by the 
number or biomass. The process of forming was recorded in the studied parasite communi¬ 
ties in May, while in June these communities come to the equilibrium state with maximum 
species diversity, minimum speed of the diversity’s change, and considerable quantity of 
parasites. However, this equilibrium state is unstable. Interpopulation connections lead to 
further structural transformations, and at the end of July — the beginning of August, when 
the above parameters have minimal values, the community comes to a new equilibrium sta¬ 
te. Later on, in August—September, when the host fish is invading by a new generation of 
parasites, the community comes out the equilibrium state. 

Unlike the parasite communities in the host of age 1+—3+, the community in Phoxinus 
phoxinus 0+ begins to form in July. Diversity index of such community is lesser. 
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